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INTRODUCTION AND BACKGROUND
The feasibility of deep geologic storage of spent nuclear fuel assemblies Is being evaluated at the Spent Fuel Test-Climax (SFT-C) [ During April-Nay 1980, 11 spent-fuel assemblies and 6 electrical simulators were emplaced in 0.6!-m diameter by 4.9-m deep vertical storage boreholes located in the floor of a central drift (Fig. 1) . Pari!T'il drifts on each side of the central drift housed a total of 20 adjustable-power electrical heaters to simulate a large panel of a full-scale repository. 1 he response of the surrounding region, involving a 10,000 ir volume of rock, was monitored with nearly 1000 instruments during the three-year spent-fuel storage period and the six-month cooling phase which followed retrieval of the spent fuel and deenergizing of the electrical heaters.
Calculations indicated that while displacements within the underground facility would range from about 0.1 to 3 mm during the spent-fuel storage phase of the experiment, they would be less than 0.1 mm during the cooling phase [Ballou et a!., 1962]. Since commercially available field instrumentation was incapable of resolving the small displacements which were expected during cooling, a new transducer was developed and fielded to augment the existing instrumentation.
ESTIMATED BOREHOLE DISPLACEMENTS
Initial estimates of borehole closure were obtained using the analytic solution for displacement of a hollow cylinder which is constrained in the axial direction and (Fig. 3) . This configuration, properly strain-gauged, meets the first design criteria by offering a calculated full-bridge output of 1.48 mV at a full-scale borehole displacement of 65 vm. It meets the third criteria in that the system stiffness is only about 63.5 Kg/mm. Adjustable standoffs were developed to allow for variations in borehole diameters and to permit preloading of the transducers 1n the borehole. A baseplate and support bracket designed to accommodate a rosette of three transducers minimizes the likelihood of the transducers slipping vertically in the borehole. The support bracket is screw actuated against a spring load, so changes in borehole diameter resulting from the rock cooling will not adversely influence the support. Incorporation of the proving ring into this relatively simply designed fixture produced a transducer which can be easily and quickly installed 3.0 to 4.6 m (10 to 15 ft.) deep in a 0.61 m diameter borehole, thus meeting the fourth criteria (Fig. 4) . Performance of the remaining eight transducers was good. Post-test calibrations were used to evaluate these transducers. Table I 
